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ttria^" y x-7 f— A o fc" — A t^i- l t ftriESffifoffi 

^ y ^ #tf r ^ X V b'- A § ^llBfi,-r .g. X 5 Xv^feJx^^a 

xu^zmity'yx-^^mmuifmM^fi^ 1 1 ^.tc^p 

mriSaiP^^^3M^SX5Xv^31^gt^ffi;i, lulB 
tfjiB7° ^ xv b- A o b'- A :^t^q t^*r L r tfrlBaK^oa; 

[ mSM 3 ] if iRiM 1 4 f iltsR]! 2 tclS«cOR£^^ 
[000 1 ] 

>m(^^^m^z\m^fLhmmmm^zm-th , 

[0002] 

mmmrzii. mm^zimt^Ktz^-y-v vmmf^znLx 

ti^±tfzmj^izii\-^xit. ^-y-y hmwyi-yi-^ 

:^yimmi^zim^^ ^tizx -^xmmcommii^f^m^ 
ixSo mm^ ^^~\^'f^x9mmcomw^-yv^izA~ 
^^ym(7)umm^mf&'t6i^-^u±. ^-yyr^ hc^^ 
-y-y hmwm\^^i^ti.?>. zco:o-7r:ymi,mmx-m 
mimt'^^i^^ ^■^b^-^on^^^Lxii'o. mm^^ ■/ f^ 
immti-xuKx^^^. 

[0003] 

mmr-^tm^m^^&^mmmTmj&Lfzmmiit^u 



[0004] y^mmcoBmit. mmr-^mmimmL 
xf^m^'^jdf&^mztiux. wgpje^]c7)/h$5:jfjM 
ifM-t^ z b i>s&^mmi:mm^^ z t ^zh 

[0005] 

H 1 3 [znmmxtm'th , 

( 1 ) immicowmt. mmr-^Mcmizx^^-y 

■y M l<7)iE-<:t>'^-t-tfX^XVb'-APB5^Jj!c 
L, ^tfOX5Xvb'-APB^SS4 lilcHBJ^LT?? 
)W^Jt)«t-'g>JSffiS«i'3iffl§il. X9Xvb-APB 
«b-A^r6]tMtT»«4 1 tOS^*[t]^ffltTiefg 
-rsaKXx->^'4 2 ^fS;tT±a!«BW^3SjjS;-r.?.. 

( 2 ) nmn.2(D^Bm. Ftsr-^Mtc i o 

■y M ltOiE-^^>'^'^ti'X7X-?b-APBS::i)jS<;t" 

^T^xv^SMi s«4 itimm^tt^^^y 

^s'4 t , APtcX^Xv^Rit^S 1 iim^^iit btij 
iztaniz^-v y^<4:fy^m^^tl^ ^^-o^ AP^^^kAWL 
fz-? ^ n-r- -i ^)l-f}'^liin izm-t h 4 X'l,z |*jM i; 
•rS J: 5 \,zm^^^fzyi7 Vh2 0^ T5X-7b"-AP 
B^r^ h 2 0\,zf^'^XXUi)-^lh\i^U^tWM^hy'y 

x-7%m^w.i 7 . 2 1, 2 2 1 ^mt. x^xvt- 
AP B ^SM4 1 AL^zmMLxmrn^kmrn-tt^wMm. 

tciiffl S ix. X^ Xv b- A p B <7)b'-A::^[ftjtc*f LT 

S«4 li^i£iS^ffiI^fflttTEiS^-g>S«X7"->>-4 2 

( 3 ) mm%3c?^wmi. mim 1 4?t{ift*Ji2t3ia 

telEKl-f-'l. [1IIk^M4 2 i^t^ >^zm.mz i><^)X-h h . 

[00 06] =s:*3. ±Mm.m^mm-t^fz>^<r)^'^<r>m 
x-\i . r^wn^'jtt- 0 ^ < t-i. fz^izwEc^^mmmm 

[0007] 

mcommmmi:im-th . m i i±:^%mi,z^^m.mm 
m Lxmmi'no fi^mmmcom.mmm,i7,^^mx-hi>. 

m 1 iz^^-TJ: 0 tc. fiStKSKiX^X^^^gp 1, y-i 
)V'^U2, b-AX^^y^a3, )m.^^ryr\Ai5i: 

ifmm.-^w^mm-tmmmm.^x'mm^tLx^^h . 

[0008] X^XV^iSP 1 i±, Ml ti^m 

m^Kutmm lot. mmm i o tim'&^fih Wsm^ 
HfEis) i3conm?-i.zmm^h.xiiD.-if. hv^'i 

4iiXV^T-i^mMl 3iOiES^tc®M$ii-CV^S|^ffi 
f-^ 2 {i-^tL^-ixffiit§^iT V r-X^fiii: 5: 
-:'TV^|,. h'J:^'14it. ml4 0^\^mmtLXXr■ 
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[0 0 0 9] mmul ot^m^^y^<i 2t{i. im 
[00 10] y ^ m^\^fzVx3-i^ivy'? 

i^^tL^. -7A)v^m2bmi-^yr^i2h\mmM 
2 3^irLx:s.\Azm^^ixx\^x^ M^it'vm'^^zm 
m^fixv^h^ vu4y)vy^h20iizw\'irxmM 

[0011] jtiK^-v mzimm.:^7—=JA 2i)^ 
mfi^fixii K) . zc^mMx^-'y4 2 izf^zmMm^x 

miz->\-^ximm-t^. wmi'-^yj^.Ahy ■<)v^m2 
tk±mmm^ A o-^i^Lxm'&^ fix ^^x. si^t^m^ 
mzmm^tix ^m-^ ^yf<,4cr) f-A^A^ 
bgp4 3(nwmi,zii\z~j^x^-^y^w-3mmt:>n.x 

~Mzmxthi5^\zm^i^-^'th . 

[0 0 12] f-Ax^-^-y^asJi. M^«f, ->fto 

(ymmty^ VU4 3 ^K^T«±T^^i^i^§^t. ffi 
^<^m.^-^r<7^mM±f'9 vu43 ^w^A^xwrnizm:^ 

-th^^i^zWMk^fih. ifJO*!-^. y'yX'7\L~M%m 
[ooi3]ii2{i:hn-^ yjv-y':^ b 2 0 mM(^—M 

^:7jk-tmx-^ D . ( a ) ii^- iJ' b±:^;6-i^_S.;t^ffiia. 
( b ) l,±lEmmXh^ o b n >f i?";!^^ ;? h 2 0 {i: 3 
fi^g|520 1, 2 0 3, 2 0 5^:. •fiXii.^S<'2O£0 
JSftg|5202, 2 04t5:fl-tTV^S<, Ii:^g|?2 0 1*5 
j;t^'2 0 50WPgPtc(i;75yi^'2 0 6 , 2 0 7A^"^ti, 

mia(t^ixTi.^s„ is«gE2 0 i<^mjf\^tmms^2 
o5mk}j\intiiM\^z9om(^)n&^iS.LxiiK) . u 
«gi52o ii,tzmizr^->xmm.^fi. m9^20 5it^ 

[0014] v^tx. i&m(^m^mmz-:>^^xtm-t^. 
T-i^mm^^t^-^^m^zii^ mi commx-jjk-tiiLm 
izmm LT v-i^c h y ^' 1 4 & mmu 1 5 1 j; 0 mfeiBit) 
LT^--^^'-/ b 1 nmzm^t. ^ffiSEi 0 tisffif-^y- 

A'l 2bcomii[MI>tT-^mMl 3l,zJ:>omi 0— mi 

0 0 T^j]^ h izm&^tixii D . b u 1 4 co^mzmf 



hfltz V V T 1 4 a^O^^'-^^'v Ml ^O^ffitcft 

[0015] T-^'Sfcm^^'f&^-t^ tr^XVvO^^BScS 
tl. Zcr>y''yX-7lZl,ii'~y yh 1 l*^^>^tytiE-f :t 

y^^^ttix^^^. mm. ;^-4^>M^jS;M-r-g>«^ 

(3{i^'-^^~'y M 1 LT^^'77r-f b*^'fflV^^.tL, T 

^x-lio i^ot g:. ^yyr-i V 1 1>0^^>I±?^ 

~'^^yA^y<r>mz'7 9'on~^ ^^jvtnufih^m 
o-if]~^-yW.'^-h-^iy)^h^yX9-ifm^^i\h. 
[0016] M«S«5(iT-^'«tgl 3«miSr^lf§ 

"S^^^^WO. ^'-^■-y M 1 <7)*ffi>^^/^ b U^l 4 

4<^mm&m.ifiM\^tz-^m.^y^\<zx.'om.^^fi. m. 
^^fd-z'^mLmmw&m. 5 \zm^ih>fu-z%mM^ ( ^ 

f^i'^mM't^ l^z-otiX lit T < I) cr)X\ nW h U t!?' 1 

[00 17] ±.j^Ltz^d^z. ^ffif-r>'vn 2|^tc{i: 

-A. -f-^:^-*?. ^-^'-y N 1 1 ^-hmm^titzy^-yn 
y4 :^y-^W.^^^tsy°yX'^ti—Mt. Z(r)T^->^ 
fl-mmzX ^m^^ti^tki,^zy ^jl'^m2cohxy^ 

[0018] b cr-f ^'^l-i^^ h20 tcttvs'^ TXmM2 

2i,zx KiiEco^'i-^ rxmi±^^mu^tix^^^fzi^. fa 
^ h 2 0[^^zit^i^T)\^mm^WfR^rLX^-^ 
Yu-iy)Vf''^Y2 0(r)mmt<ztm'^i-ifz 

A )V2 1[Zi:.y)Vu-i ^!V^'9 b 2 0 mUzf^-i. 
fzT^i^\ivmMi^m^^flX\^h. ^<f~)fzii^. JECO:^ 

kV^mM\iZX D bn-Y :i'-Vl';i'-^ b 2 Oi^^jjScM-^^-vVv^' 
4^tW;?)-tl.g,» 

[00 19] ti^T-, YrtAy)Vy7V20>,±m2\,z 
ir^Lfzi.o\zm'^LX\-^^tz^.. ry X-7%±U 1 X% 
^Lfz'^'^cri'^-^nf-^—'f ■< 1^Miyyy'J20 6t^h 

■z.m:HmzxmLfzmzy^ v\Hmzmm.~th. zc^^t 

b nmznmL. mWi:^^-)V^-(r>iK^^j:hcr>\,±mMX' 
KWs^fiL. lll2coj: ot;iaffiLTCi-g> bn-f ^'VL-^''^' 
b 2 0<^*i^t{±. :?';HiB 
XfVuA f'jVf-'^ b 2 0cO|*lMtc«g^L, —m^M^X 
yyy'J2 0 7jD^J?>aiSf§a-g.i 

[00 20 ] mm\>z'm^\^fzmz. -7'^vij'<-^^ 
xK^^^tttz^^u^^—T- ^ ^ Mi-^mm^crymiiz 
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[002 1 ] RiclK-f -V f,zmt)^tifzyyX^\L—M. 

f -A ^-^oit^-r §:^[^t3fi[*i^s-r >r 1 13 J: D . 
[0022] m3\mmn(nmmm.mwR-thmx'h 

( b ) {±M*WS«OS«E«^^t-. M*WJ5gffig« 
Tii. 113 (b) ^OJ;a^^T^Xvb■■-APB^O:^rf^i]^; 
ML-CSK4 l^SatcffiiSLTB!cJK^^foTV^;t„ 
LT . 7" 9XV f- A P B ^ h'-AX^ ySM 3 -Cia 

ita^S-T'&^irtij; 0. *S4 1 t±^-t;M!cM$ix.&j; 

M:^r[tiSrT7Xvb'-A p B L-CfflftTlSIS 
~ti>tti,iz^ Ricr)i.dl,zmm4 1imm^-^^2:d 
izLfz. 

[0023] fllWJFMTn^rXTIi. 

^ ^ ff^ )iSc L . s ^> mti^^f^ L X mm^'j^mmm s #i 
mts^Tjk-r, mm4 nznmLfzm^it. v-^^^-v-^- 

^x^i^X'^m-t^ i 1 J; -3 T , ^®jR5*tO/J^§ 
[ 0 0 2 4 ] 113 ( a ) I^Z^-ti^ 3 tcSratcMLTT 

^x^-iz-js^PB^mMzmiLtzm^izii. 113 

A 9']y-iynyt)-k^'<&mz'^hfih. ^tOJSS, 
i£:'3«/jN§^JK*iKffi4 1 ^IS, *^4 

1 1 LTi^U^ySSSrffifflL, f;M:SJ£« = 4 5 (de 
g) . [lIiE3$S= 1 6 (rpm) T"ta-C (tetrahedral 
amorphous carbon) ^J^ML/'i t JE^J 1 . 4 (GP 

a) a^t ci.-cmtmhfifz. ##i:t-C, 113 (b) 
(7)t^(7)^rj£TmML/^ct a-C)Kc7)jE^J«±2. 4 (GP 
a) X'h-ofz, 

[0 0 2 5] ±tz. muA i^mm.^'^hzh^z^^^ 

f§ fz^ ^rfc, fflfMSo; t LTJi 1 0 (deg) g « g 8 
0 {ABg)tmt. L< . Ulte^JKfi: 1 (rpm)liLhT-l 0 0 (r 

[0026] ±3iEt/^^SIfSi^mmi. ^-y-/ V 1 1 



It. -ryx-?%±mi bm^i-Ty.>^Abc7}m^zYuA 
b 2 0 ^mmth y ^ jv^n^'z^m'rfztK * 

[00 27] Iil±t^iBJL^cMfii^JF^®,t^^f^if5Ri^fEH 

(rmMk.(^MVE>\ziiv^x . ryx-7W^m\\ir3X-7 

^JjRSa^ . b :J'VL'^''^ b 2 0 H^'i? b 2r . miP 1 
7, ^^n>f;L'2 liSit/A'-f rxSig2 2(±r^X-7 

[0028] 

[^HfltoJirft] \:Xmm\^fzk o{z^ *^BHtj;ixK\ 

m<^>n-^^^iL^^h^hi)^x%h, m\z. mm^.i 
<nw¥iX\t. T-^mmm^zm^-t^^^^G^-^-r--^ ^ 
>]^^'^y'ip hizx-yxm^^ti^fz^. mmmi^'j^-ts^^ 

[llHt^ffi*>5:i?J0J] 

[HI ] ^^Bmz^^m.mm.mco-mmmmi^-tm 
x^'o. sSimMScr>mmmm^7f^-tmxh^ . 

[02 ] h ^J'-VPrJ^'^^ h 2 0(7)^^:1^(50— ^J^ ^^^t-HT- 
D . ( a ) ( b ) {±iE 

mmxhi>. 

[US] )iStMB*0»MSM*l^iBH^S HT* D . ( a ) 

i:i^mmmmiz}5if^mm&m^ii^L. {b}iimM 

1 y°yX'??^±M 

2 y^iv^m 

3 f-AX^-v^gg 

4 jjSiffi^-vy^s" 
1 0 HffiM 

1 2 

1 3 T-i^miS 

14 hO:^' 

1 5 

2 0 h^-^ ^ivy"; V 

4 1 *^ 

4 2 ss;xt— 
4 6 IBttr^a 

PB T^X-^f— A 



(5) 002-212713 (P2002-212713A) 



[HI] [02] 





